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© A light emitting diode aggregate module com- 
prises a metallic base printed circuit board (1), light 
emitting diode chips (2) each of which is mounted 
on a bottom section of each hollow section (23) 
formed on the metallic base printed circuit board (1), 
electronic parts (3) which are mounted on the metal- 
lic base printed circuit board (1) and outside of the 
hollow sections (23). bonding wires (5b) each of 
which interconnects the light emitting diode (2) and 
each land section (5) which is formed in the hollow 
section (23), soft resin layers (6) each of which 
covers corresponding light emitting diode chip (2) 
and corresponding bonding wire (5b), and a lens 
board (20) which is formed in one body on the 
matallic base printed circuit board (1) by insert 
molding of translucent resin and has lens sections 



(20a) each of which corresponds to each light emit- 
ting diode chip (2). 

FIG. 2 3 



20a 




Rank Xerox (UK) Business Services 

(3. 10/3.09/3.3.4) 



1 



EP 0 632 511 A2 



2 



Background of The Invention 

The present invention relates to a light emitting 
diode (hereinafter referred to as LED) aggregate 
module and a method for manufacturing an LED 
aggregate module. More particularly, the present 
invention relates to an LED aggregate module 
which includes a printed circuit board on which 
LED chips are mounted, and lens sections made of 
translucent resin each of which is disposed in cor- 
respondence to each LED chip, and a method for 
manufacturing the LED aggregate module. 

Description of The Related Arts 

From the past, an n x n matrix type LED 
aggregate module or 1 x n line type LED aggregate 
module, both LED aggregate module including a 
printed circuit board on which LED chips are moun- 
ted and a lens board having plural lenses which 
lens board is stuck to the printed circuit board with 
adhesive agent and the like, for example, are 
known as LED aggregate modules. 

When the LED aggregate module having the 
above-mentioned arrangement is manufactured, 
after mounting the LED chips and electronic parts 
on the printed circuit board, the lens board is stuck 
to the printed circuit board by interposing the adhe- 
sive agent and the like therebetween. Therefore, 
bubbles are highly possible to be contained in an 
adhesive layer made of the adhesive agent and the 
like. Further, a special matching operation is neces- 
sary, of optical axes of light emitting sections each 
section has the LED chip as a main portion and of 
the lens sections of the lens board, when the lens 
board is stuck to the printed circuit board. There- 
fore, sticking operation requires much labor, and it 
is raised its possibility that matching of optical axes 
is not performed with sufficiently high accuracy. 
Furthermore, the lens board is resin shrinked after 
the forming thereof. Therefore, warp is generated in 
the LED aggregate module based upon a differ- 
ence between thermal expansion of the printed 
circuit board and thermal expansion of the lens 
board, when the lens board is stuck to the printed 
circuit board. 

To eliminate the disadvantages above-men- 
tioned, a method for manufacturing an LED ag- 
gregate module is thought, to omit sticking of the 
lens board using the adhesive agent and the like 
by mounting the LED chips and electric parts on 
the printed circuit board, thereafter forming the lens 
board by insert molding in which the printed circuit 
board is set in a die having lens cavities each 
corresponding to each LED chip, and molten resin 
is inserted in the die. 

When the LED aggregate module is manufac- 
tured using the method above-mentioned, the in- 



ventors have found that peeling has occurred of 
land sections of a printed circuit from the printed 
circuit board, each of the land section being elec- 
trically connected the electric parts, and that break- 
5 ing of the printed circuit caused by the peeling has 
occurred, and that yield of the LED aggregate 
module is lowered. More particularly, a force ap- 
plied to the LED chip caused by the flow of the 
resin is not so great because a cross-sectional area 
w is great of flowing of the resin concerning to the 
LED chip being rightly opposite to the lens portion 
of the lens board, that is the LED chip being 
located at a position which is covered by the lens 
cavity portion of the die. But, a force applied to the 
is electric parts such as resistor caused by the flow of 
the resin is remarkably great because a cross- 
sectional area is extremely small of flowing of the 
resin in relationship to the electric parts being 
mounted at a position not to influence optical char- 
20 acteristics of the LED chip and lens section. Espe- 
cially, when the electric parts is large in size, the 
force becomes especially great, peeling of the land 
section from the printed circuit board has occurred 
at a fairly high possibility, and breaking of a printed 
25 circuit pattern has occurred at peripheral portion of 
resist layer for covering the printed circuit pattern 
with respect to the printed circuit patten extending 
from the land section in a direction at a nearly right 
angle to a flowing direction of the resin. 
30 Also, when the LED aggregate module is man- 
ufactured employing the method to omit sticking of 
the lens board using the adhesive agent and the 
like by mounting the LED chips and electric parts 
on the printed circuit board, thereafter forming the 
35 lens board by the insert molding, the inventors 
have found that a part of electric parts (most of 
electric parts in the worst case) are damaged, and 
that yield of the LED aggregate module is lowered. 
Further, when the method for manufacturing an 
40 LED aggregate module is executed, to omit stick- 
ing of the lens board using the adhesive agent and 
the like by mounting the LED chips and electric 
parts on the printed circuit board, thereafter for- 
ming the lens board by the insert molding, depres- 
45 sion generated in case that the resin for insert 
forming is cooled so as to be solidified (shrinkage 
of the resin generated in case that the resin for 
insert molding is cooled so as to be solidified) 
applies pulling force to a bonding wire so that 
50 connection' of the bonding wire with the land sec- 
tion and/or the LED chip is obstructed in the worst 
case. Therefore, plural hollows are formed on the 
printed circuit board, each LED chip is mounted in 
each hollow, silicon resin for protecting the bonding 
55 wire is previously (prior to insert molding) stored in 
the hollows so as to cover the whole extent of the 
bonding wire which interconnects the LED chip and 
the land section. 
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When the LED aggregate module is manufac- 
tured by forming the lens board in one body by the 
insert molding above-mentioned, as is illustrated in 
Fig. 25, a top face of the silicon resin 116 for 
protecting the bonding wire cannot be a flat face 
concerning to a part of the bonding wire 115 being 
projected upward from a surface of the printed 
circuit board 111, central portion (exactly speaking, 
a portion corresponding to a portion of the bonding 
wire locating at the uppermost position) of the top 
face of the silicon resin 116 becomes upward pro- 
jecting condition, so that the silicon resin 116 itself 
has lens characteristics. Consequently, lens char- 
acteristics of the finally obtained LED aggregate 
module cannot be determined to be predetermined 
lens characteristics, because the lens characteris- 
tics of the silicon resin 116 is superimposed to the 
lens characteristics of the lens section 117a of the 
lens board 117, even when design of the forming 
die, selection of the resin for insert molding and the 
like are performed so that the lens section 117a of 
the lens board 117 having a desired lens char- 
acteristics, the lens board 117 being formed in one 
body by the insert molding. Meanwhile, the lens 
characteristics of the silicon resin 116 vary depend- 
ing upon the degree of curvature, the projecting 
distance upward from the top face of the printed 
circuit board 111, and the like of the bonding wire 
115, therefore, it is almost impossible that the lens 
characteristics of the lens section 117a of the lens 
board 117 formed in one body is designed by 
previously taking the lens characteristics of the 
silicon resin 116 into consideration. Consequently, 
the lens characteristics of the finally obtained LED 
aggregate module cannot be determined to be the 
desired lens characteristics. 

Though, the silicon resin 116 is partially projec- 
ted upward, the depression of the resin for insert 
molding is easily concentrated at the upward pro- 
jecting portion of the silicon resin 116, so that a 
space 116a is formed at the concentrated portion 
of the depression which space 116a cannot be 
ignored in optical characteristics (refer to Fig. 26). 
And, at the boundary of the space 116a and the 
silicon resin 116, difference of index of refraction 
differs from the designed value to some degree, so 
that a part of emitted light from the LED chip 113 is 
reflected at the boundary face causing intensity of 
the emitted light from the LED aggregate module 
to be decreased. 

Further, a method for manufacturing the LED 
aggregate module is known in which method the 
electric parts mounted on the printed circuit board 
are molded in one body with the printed circuit 
board (refer to Japanese Patent Publication 
Tokukouhei 3-60189). Fig. 27 is a cross-section 
view schematically illustrating a conventional mold- 
ing method to the mounted LED chip on the print- 



ed circuit board as an example of the electric parts. 
As is illustrated in Fig. 27, in the conventional 
method for molding, a pair of through holes 118a 
and 118b are formed in the printed circuit board 

5 111 in neighbouring of each LED chip 113 moun- 
ted on one face 111a of the printed circuit board 
111, the LED chips 113 together with the printed 
circuit board 111 are surrounded by an upper die 
124b which has plural cavities 124c each having 

to predetermined lens shape and corresponding to 
each LED chip 113, and a lower die 124a which 
has cavities 124d each acting as brasin corre- 
sponding to each cavity 124c in the other face 
111b side of the printed circuit board 111. Resin 

15 119 for molding is injected from the cavity 124d 
side of the lower die 124a, the injected synthetic 
resin 119 is guided interior the cavities 124c having 
the lens shape via the through holes 118a and 
118b so as to mold the LED chips 113 in one 
20 body. 

Though the method for molding injects the 
resin 119 from rear side ward of the printed circuit 
board, and the resin 119 flows into the cavities 
124c at the lens side via the two through holes 

25 118a and 118b, the resin 119 is confluent in an 
effective portion of the lens so as to generate line 
shaped nonuniformity (weld line) w, as is illustrated 
in Fig. 28. The weld line causes defectiveness in 
penetration characteristics of light, defectiveness in 

30 appearance and the like. 

On the contrary to the method, when the resin 
119 is directly injected from the cavity 124c side 
for lens, the resin 119 strongly contacts the side 
face of the cavities 124c so as to generate a flow 

35 mark of the resin remaining in line shape in the 
effective portion of the lens which is similar to the 
weld line, and so as to be filled the resin in strap 
shape and in buckling condition so that a surface 
structure which is in strap shape and in squeezed 

40 condition (jetting) is generated. Therefore, disad- 
vantages as similar as of the above-mentioned 
arise. 

Further, the n X n matrix type LED aggregate 
module is manufactured, for example, as is illus- 

45 trated in Fig. 29, by mounting n X n-number of 
LED chips on the printed circuit board in matrix 
pattern. In the LED aggregate module illustrated in 
Fig. 29, all land sections for electrically connecting 
each LED chip with printed circuit on the printed 

50 circuit board are disposed in right side with respect 
to the corresponding LED chip. Therefore, bonding 
wires each interconnecting each LED chip and the 
corresponding land section extend in the right side 
with respect to corresponding LED chips. 

55 The 1 X n line type LED aggregate module is 
manufactured, for example, as is illustrated in Fig. 
30, by mounting n-number of LED chips on the 
printed circuit board in line pattern. In the LED 
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aggregate module illustrated in Fig. 30, all land 
sections for electrically connecting each LED chip 
with printed circuit on the board are disposed in 
this side with respect to the corresponding LED 
chips. Therefore, bonding wires each interconnec- 
ting each LED chip and the corresponding land 
section extend in this side with respect to cor- 
responding LED chips. 

When the LED aggregate modules having the 
above-mentioned arrangement are employed, 
though relative positions of the land sections with 
respect to corresponding LED chips are constant, 
moving patterns for bonding are made uniform 
when each LED chip and the corresponding land 
section is interconnected by the bonding wire using 
an industrial robot and the like, so that the LED 
aggregate modules can be manufactured easily. 

In the LED aggregate modules having the ar- 
rangement above-mentioned, though directions of 
the bonding wires with respect to corresponding 
LED chips are the same to one another, a part of 
light outgone in the same direction (a direction in 
which bonding wires exist) to one another among 
the light outgone from all LED chips is screened by 
the bonding wires, so that luminous intensity dis- 
tribution characteristics of the LED aggregate mod- 
ule as a whole is spoiled. 

Specifically, when the LED aggregate module 
is stood vertically, and on a plane which is apart 
from the center of the LED aggregate module by 3 
meters in horizontal direction, locations 5* and 
10* upward from the center of the LED aggregate 
module with respect to the horizontal line, locations 
5* and 10 • downward from the center of the LED 
aggregate module with respect to the horizontal 
line, locations 5* and 10 • rightward from the cen- 
ter of the LED aggregate module with respect to 
the horizontal line, locations 5* and 10" leftward 
from the center of the LED aggregate module with 
respect to the horizontal line are selected, and 
luminosity at each location is measured, luminous 
energy at locations 5' and 10* rightward are 
smaller than that of at locations 5* and 10* left- 
ward with the LED aggregate module illustrated in 
Fig. 29 employed, while luminous energy at loca- 
tions 5* and 10* downward are smaller than that 
of at locations 5" and 10° upward with the LED 
aggregate module illustrated in Fig. 30 employed. 

Therefore, it is difficult in the LED aggregate 
module which is required functioning as plane illu- 
minant that the LED aggregate module is func- 
tioned as a plane illuminant with sufficiently uni- 
formity in a higher level. 

Summary of The Invention 

It is an object of this invention to improve yield 
of LED aggregate module. 



It is another object of this invention to form a 
lens board directly on a printed circuit board by 
forming in one body of resin and to decrease 
breakage of electronic parts to zero. 
5 It is a further object of this invention to ex- 

tremely decrease peeling of a land section to which 
the electronic parts is electrically connected, from 
the printed circuit board, and breaking of a printed 
circuit pattern. 

10 It is still another object of this invention to 
facilitate fitting of the lens board to the printed 
circuit board, and to improve reliability by lessen- 
ing warp of the printed circuit board. 

It is a still further object of this invention to 

75 improve quality of lens sections of the lens board 
which is formed in one body to the printed circuit 
board. 

It is yet another object of this invention to 
obtain a predetermined lens characteristics, and to 
20 suppress lowering of outgone light intensity. 

It is an yet further object of this invention to 
function the LED aggregate module as a plane 
illuminant with sufficiently uniformity in a higher 
level. 

25 An LED aggregate module according to this 
invention comprises; 

a metallic base printed circuit board having 
plural hollows thereon, a predetermined printed 
pattern, LED chips each mounted in a bottom por- 

30 tion of the hollow, and electronic parts each moun- 
ted at a location which is different from a mounted 
location of the LED chip, 

a soft resin layer for surrounding peripheral 
portion of the LED chips, 

35 a protection layer made of resin for covering a 
part or entirety of the electronic parts, and 

a lens board which is formed by injection of 
translucent resin into a molding die and is disposed 
in contact on a surface of the printed circuit board, 

40 the lens board covering the plural LED chips and 
the electronic parts, and having lens sections pro- 
jecting forward at a location corresponding to each 
LED chip. 

As to the LED aggregate module, a light radi- 
45 ated from the LED chip is effectively guided for- 
ward by the hollow and the lens section. And, 
disadvantages are prevented by the soft resin layer 
from occurring, the disadvantages possibly being 
applied to the LED chips when the lens sections 
50 are formed. Further, a force is escaped by the 
protection layer, the force possibly be applied to 
the electronic parts when the translucent resin is 
injected in the molding die. Furthermore, though 
adhesive agent is no need, bubbles are not possi- 
55 bly contained between the printed circuit board and 
the lens board, and no special matching operation 
is needed, of optical axes of light emitting sections 
each section having the LED chip as a main portion 
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and of the lens sections. 

!t is preferable that a rectangular shaped print- 
ed circuit board is employed, claw sections are 
formed in one body at edge sections excluding 
corner sections of the lens board, and fixation of 5 
the printed circuit board and the lens board is 
performed by the claws. In this case, shrinking 
force of the lens board in its diagonal direction 
after forming is released at the corner sections of 
the lens board, so that the warp of the LED ag- w 
gregate module is supprerssed. 

It is also preferable that the printed circuit 
board further has through holes, and fixation of the 
printed circuit board and the lens board is per- 
formed by going round the resin for lens board to ts 
the opposite face side of the printed circuit board 
through the through holes. In this case, incorpora- 
tion of the lens board and the printed circuit board 
in one body is performed simultaneously with the 
manufacturing of the lens board. In this case, it is 20 
more preferable that the through holes are formed 
in neighbouring of the mounted section of each 
LED chip, and the LED chips are substantially 
surrounded by the resin for lens board. 

Also, it is preferable that the protection layer 25 
for the electronic parts is formed in a shape which 
reduces resistance against the flowing of the trans- 
lucent resin for lens board when the translucent 
resin is injected in the molding die. In this case, 
resistance is reduced when the translucent resin for 30 
lens board is injected so that the injection of the 
translucent resin in the molding die is smoothly 
performed, and that the electronic parts are ex- 
tremely decreased the degree of influence caused 
by the flowing of the translucent resin. 35 

Further, it is preferable that the printed circuit 
extending from the land section among the printed 
circuit on the printed circuit board, is provided in a 
direction of flowing of the translucent resin when 
the translucent resin is injected in the molding die, 40 
the land section being electrically connected the 
electronic parts at least. In this case, even when a 
force in peeling direction is applied to the land 
section by being influenced by the flowing of the 
translucent resin when the translucent resin is in- 45 
jected in the molding die, a twisting force is pre- 
vented from functioning to the printed circuit so 
that the possibility of breaking of the printed circuit 
is extremely reduced. 

Furthermore, it is preferable that the soft resin so 
layer for covering peripheral portion of the LED 
chip is housed in the hollow so as to make the 
surface of the soft resin flat and coincident with the 
surface of the printed circuit board. In this case, 
depression generated when the translucent resin 55 
for lens board is solidified, is prevented from lo- 
cally concentrating, so that a disadvantage is pre- 
vented from occurring that the lens characteristics 



is degradiated by the depression. In this case, it is 
further preferable that a step section is provided in 
a predetermined location of each hollow. 

Furthermore, it is preferable that the land sec- 
tions on the printed circuit board each is connected 
to an upper electrode of each LED chip by a 
bonding wire are provided, extending directions of 
the bonding wire with respect to the LED chip are 
determined at least two directions, a number of the 
bonding wires extending in each direction is deter- 
mined nearly equal to one another, for preventing 
the LED aggregate module from not obtaining suffi- 
cient plane luminance characteristics caused by 
shielding the light radiated from the LED chips by 
the bonding wires. In this case, relative location 
(relative direction) of the radiated light from the 
LED chip, influenced by the bonding wire is deter- 
mined based upon the extending direction of the 
bonding wire, and the ratio of each relative location 
becomes nearly equal to one another. Therefore, 
on an illuminated plane which receives influence of 
light radiated from all LED chips almost nearly to 
one another, influence of the bonding wires is not 
locally accentuated so that the LED aggregate 
module functions as a sufficiently uniform plane 
illuminant in a higher level. 

A method for manufacturing an LED aggregate 
module comprises the steps of; 

a step for housing a printed circuit board on 
which LED chips are mounted in a molding die 
which has plural cavities for lens corresponding to 
a front face side of the printed circuit board, and 

a step for injecting translucent resin for lens 
board in the molding die through one or more 
injection gates and runners which are provided in 
the molding die so that the translucent once col- 
lides against the front face of the printed circuit 
board, then the translucent resin flows into the 
cavities along the front face of the printed circuit 
board. 

In this case, adhesive agent and the like is not 
needed at all, therefore bubbles are not possibly 
contained between the printed circuit board and the 
lens board, and no special matching operation is 
necessary, of optical axes of light emitting sections 
each section has the LED chip as a main portion 
and of the lens sections of the lens board. Con- 
sequently, operability for manufacturing LED ag- 
gregate modules is improved. 

It is preferable that the method further com- 
prises a step for forming through holes in the 
printed circuit board at locations each of which is 
near the mounted section of each LED chip, and is 
located at a position which is covered by each 
cavity for lens, and 

wherein the step for housing the printed circuit 
board in the molding die is a step for housing the 
printed circuit board on which the LED chips are 
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mounted in the molding die which has plural cav- 
ities for lens corresponding to the front face side of 
the printed circuit board and plural cavities for 
fixing lens corresponding to rear face side of the 
printed circuit board, each cavity for fixing lens 5 
facing to corresponding cavity for lens, and 

the step for injecting the translucent resin for 
lens board is a step for injecting the resin for lens 
board to flow into the cavities for lens and for 
injecting the resin for lens board to flow into the io 
cavities for fixing lens through the cavities for lens 
and the through holes 

In this case, incorporation of the lens board 
and the printed circuit board in one body is per- 
formed simultaneously with the manufacturing of is 
the lens board. Also, the lens board is strongly 
united with the printed circuit board. 

It is preferable that the method further com- 
prises a step for forming protection layers made of 
soft resin on the surface of LED chips mounted on 20 
the printed circuit board prior to housing the print- 
ed circuit board in the molding die. In this case, 
disadvantages are prevented by the soft resin lay- 
ers from occurring, the disadvantages being possi- 
bly applied to the LED chips when the lens sec- 25 
tions are formed. In this case, it is more preferable 
that the method further comprises a step for for- 
ming plural hollows in the printed circuit board, and 
wherein each of the LED chips is mounted at a 
bottom portion of each hollow. In this case, it is 30 
further preferable that the method further com- 
prises a step for forming step sections each being 
in a predetermined location of each hollow. 

It is preferable that the method further com- 
prises a step for mounting electronic parts on the 35 
printed circuit board, and 

a step for covering a part or entirety of each 
mounted electronic parts to form a protection layer 
thereon. 

In this case, a force is escaped by the protec- aq 
tion layer, the force possibly functioning to the 
electronic parts when the translucent resin is in- 
jected in the molding die. 

It is preferable that the method further com- 
prises a step for mounting LED chips on the print- 45 
ed circuit board in an arranged in matrix pattern 
condition, and wherein a plurality of injection gates 
are formed in the molding die, a number of injec- 
tion gates corresponding to a mounted number of 
the LED chips and each injection gate being lo- 50 
cated at nearly central position of more than two 
mounted LED chips on the front face of the printed 
circuit board, and the translucent resin for lens is 
injected from each injection gate, respectively. 

In this case, the method is suitable for molding 55 
the lens board for the large sized LED aggregate 
module having a plurality of LED chips, for in- 
stance, and performs the injection of the translu- 



cent resin into all cavities for lens smoothly and 
almost uniformly. 

It is preferable that the method further com- 
prises a step for forming the soft resin layers each 
covering all surface of each LED chip, and surface 
of each soft resin layer being flat and coincident 
with the surface of the printed circuit board. 

In this case, depression generated when the 
translucent resin for lens board is solidified, is 
prevented from locally concentrating, so that a dis- 
advantage is prevented from occurring that the lens 
characteristics is degradiated by the depression. 

Brief Description of The Drawings 

Figure 1 is a vertical cross sectional view sche- 
matically illustrating an embodiment of a manu- 
facturing method of an LED aggregate module; 
Figure 2 is a schematic perspective view illus- 
trating an embodiment of an LED aggregate 
module; 

Figure 3 is an enlarged vertically cross sectional 
view taken along a line Ill-Ill in Fig. 2; 
Figure 4 is a schematic perspective view of 
another embodiment of an LED aggregate mod- 
ule; 

Figure 5 is a schematic rear view of the LED 

aggregate module in Fig. 4; 

Figure 6 is a partially enlarged vertical cross 

sectional view illustrating an engaged condition 

of a printed circuit board at an engagement 

section; 

Figure 7 is a partially enlarged vertical cross 
sectional view illustrating an engaged condition 
of the printed circuit board at another engage- 
ment section; 

Figures 8(A) to 8(C) are vertical cross sectional 
views of another embodiment of a manufactur- 
ing method of the LED aggregate module; 
Figure 9 is a schematic view explaining a rela- 
tionship of an electronic parts and a protection 
layer; 

Figure 10 is a schematical view illustrating insert 
molding; 

Figure 11 is a vertical cross sectional view illus- 
trating a further embodiment of an LED ag- 
gregate module; 

Figure 12 is a perspective view schematically 
illustrating mounted condition of an electronic 
parts; 

Figure 13 is a perspective view schematically 
illustrating mounted condition of an electronic 
parts in still another embodiment of an LED 
aggregate module; 

Figure 14 is a plan. view illustrating a still further 
embodiment of an LED aggregate module; 
Figure 15 is a cross sectional view taken along 
an XV-XVIine in Fig. 14; 
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Figure 16 is a graph showing a luminous inten- 
sity distribution characteristics measurement re- 
sult of the LED aggregate module in Fig. 14; 
Figure 17 is a plan view illustrating a conven- 
tional LED aggregate module; 
Figure 18 is a graph showing a luminous inten- 
sity distribution characteristics measurement re- 
sult of the LED aggregate module in Rg. 17; 
Figure 19 is a plan view illustrating an embodi- 
ment of a 1 X n line type LED aggregate mod- 
ule; 

Figure 20 is a plan view illustrating another 
embodiment of a 1 X n line type LED aggregate 
module; 

Figure 21 is a plan view illustrating an embodi- 
ment of an n X n matrix type LED aggregate 
module; 

Figure 22 is a plan view illustrating a main 
portion of yet another embodiment of an LED 
aggregate module; 

Figure 23 is a vertical sectional view of the LED 
aggregate module in Rg. 22; 
Rgures 24(A)-(E) are vertical sectional views 
explaining a further embodiment of a manufac- 
turing method of an LED aggregate module; 
Rgure 25 is a vertical sectional view illustrating 
a main portion of a conventional LED aggregate 
module; 

Rgure 26 is a vertical sectional view illustrating 
a main portion of a conventional LED aggregate 
module; 

Rgure 27 is a vertical sectional view illustrating 
a conventional manufacturing method of an LED 
aggregate module; 

Rgure 28 is a vertical sectional view illustrating 
a disadvantage raised by the conventional man- 
ufacturing method of an LED aggregate module; 
Rgure 29 is a plan view illustarting a conven- 
tional n X n matrix type LED aggregate module; 
and 

Rgure 30 is a plan view illustrating a conven- 
tional 1 X n line type LED aggregate module. 

Detailed Description of The Preferred Embodi- 
ments 

Rgure 1 is a vertical cross sectional view sche- 
matically illustrating a molding method according to 
this invention. As is illustrated in Fig. 1, the mold- 
ing method is a method for molding LED chips 2 
by moldimg synthetic resin coverage layer 20 
which surrounds in one body the LED chips 2 and 
rear face portions 11b of a printed circuit board 1, 
via through holes 11 of the printed circuit board 1, 
each through hole 11 being formed in the neigh- 
bouring of the LED chip 2 mounted on the printed 
circuit board 1, and is a method for forming one or 
more injection gates 17 which direct against a front 



face portions 11a of the printed circuit board 1, 
each injection gate neighbouring a cavity 4c exist- 
ing in an LED chip mounted side, flowings of 
source resin 8 injected from the injection gates 17 

5 are once collided against the front face portions 
11a of the printed circuit board 1, then the source 
resin is flowed in the cavities 4c existing in the LED 
chip mounted side. Further, reference numeral 4d 
indicates a rear side cavity. The rear side cavity 4d 

w is communicated with the cavity 4c via the through 
holes 11. 

Location of each injection gate 17 with respect 
to the cavity 4c may be any location which enables 
the flowing of the source resin once colliding 
?5 against the front face of the printed circuit board 1 . 
It is preferable that the injection gates 17 are 
formed at least 1-2 mm apart from an edge portion 
of the cavity 4c by taking influence into consider- 
ation of the source resin to flowing path after colli- 

20 sion against the front face of the printed circuit 
board 1. If circumstances require, the resin flowing 
path may be extended from one cavity to another 
cavity, and the another cavity is filled with the 
source resin after the one cavity has been filled 

25 with the source resin. 

A solidified synthetic resin corresponding to a 
resin flowing path 17b from the injection gate to the 
cavity (hereinafter referred to as a runner) accord- 
ing to this embodiment may be remained on the 

30 printed circuit board as a finished goods, or may 
be removed therefrom. 

The runner 17b is preferably formed by em- 
ploying the front face 11a of the printed circuit 
board 1 as a part of side walls of the runner 17 so 

35 that the source resin flows to the cavity 4c along 
the front face 11a of the printed circuit board 1. 
But, the runner 17b may be a runner which flows 
the source resin apart from the printed circuit 
board 1 after collision of the source resin against 

40 the printed circuit board 1. 

A path of the runner 17b beginning from the 
injection gate 17 and ending to the cavity 4c is 
preferably formed to be the shortest route except 
bypassing obstacles such as circuits on the printed 

45 circuit board 1. But, the runner 17 may be formed 
as a runner path which turns by a predetermined 
number of times to avoid a simple straight line path 
by taking problems into consideration such as de- 
formation of lens caused by shrinking, depression 

so and the like of the resin. 

A section shape of the runner 17b is a known 
shape such as a semicircle shape, trapezoid shape 
and the like when the runner contacts the printed 
circuit board 1 as usual, and such as a circle shape 

55 and the like when it is required. 

A section area in diameter direction of the 
runner 17b is determined to be a proper value 
based upon molding condition such as species, 
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temperature of the translucent resin for lens board, 
temperature of the molding die, Injection pressure, 
injection speed, injection time and the like, and 
other various condition such as appearance when 
the runner is remainded in the manufactured 
goods. But, a section area may be continuously 
varied from the injection gate 17 towards the cavity 
4c so as to control the flowing speed, pressure and 
the like of the translucent resin. 

A location uniting the runner 17b with the cav- 
ity 4c is preferably determined so that the translu- 
cent resin flows in the cavity so as to fill the cavity 
4c, and then the translucent resin flows in the rear 
face side of the printed circuit board, by taking the 
location relationship with the through holes 1 1 into 
consideration. 

Further, the runner may be a runner as a 
special example, which forms a translucent resin 
layer covering a part or its entirety of the front face 
side which is the mounting side of the printed 
circuit board, and which does not provide a runner 
extending along a special path. 

In this embodiment, the LED chips are moun- 
ted on the printed circuit board which is to be a 
display panel, the translucent resin coverage layer 
is formed thereto using the molding method ac- 
coding to this invention, then quality of effective 
portion of the lens is recognized. 

Polycarbonate is employed as the translucent 
resin for molding, the translucent resin is injected 
by an outlet pressure of 1500kgf/cm 2 of an extrud- 
ing machine from the injection gate 17 which is 
provided at intermediate portion of two cavities 4c 
and 4c as is illustrated in Fig. 1. The LED chips 2 
and the rear face portion of the printed circuit 
board 1 corresponding to the LED chips are 
formed in one body via the through holes 11 by 
molding, so that the LED aggregate module having 
the translucent coverage layer as lens board is 
obtained. When quality of lens portions of the LED 
aggregate module is evaluated, the LED aggregate 
module being obtained by the experimental meth- 
od for manufacturing, no generation of weld lines, 
flow marks, jetting and the like was made in the 
effective portion of the lens portion, and the trans- 
lucent resin is filled up to 100% both in front and 
rear portions of the printed circuit board 1, so that 
it is recognized that the LED aggregate module has 
good quality. 

From the experimental method for manufactur- 
ing, it is recognized that the molding method of this 
invention is effective to the formation of lenses 
each corresponding to the LED chip mounted on 
the printed circuit board 1 . 



Second Embodiment 

Figure 2 is a schematic perspective view illus- 
trating an embodiment of an LED aggregate mod- 
5 ule. In Fig. 2, the reference character M indicates 
an LED aggregate module, and a printed circuit 
board 1 on which LED chips ( not illustrated) are 
mounted is engaged with engagement sections 21 
formed in a lens board 20. 

10 Figure 3 is an enlarged cross sectional view 
taken along a line Ill-Ill in fig. 2, and illustrates an 
engagement condition at the engagement section 
21. The printed circuit board 1 on which the LED 
chips 2 are mounted, is engaged with enganement 

75 sections 21 formed in the lens board 20 having 
lens sections 20a. 

The enganement sections 21 are formed in 
edge portions excluding corner portions of the lens 
board 20. The edge portions excluding the corner 

20 portions are meant portions each aparting from 
corresponding apex portions 22 by a distance d of 
at least 2 mm, preferably by a distance d of 4-30 
mm. Further, a size of the engagement section 21 
varies depending upon the size of the LED ag- 

25 gregate module. A width w and a length I of the 
engagement section 21, as is Illustrated in Fig. 2, 
are proper to be in sizes of about more than 0.5 
mm, respectively, in usual case. 

In this embodiment, it is not preferable that the 

30 width w or the length I is lesser than 0.5 mm, 
because the printed circuit board 1 and the lens 
board 20 may not stably be fixed to one another. 

Further, the width w and a length I of the 
engagement section 21 are preferable that they are 

35 as large as possible in size so as to securely fix 
the printed circuit board, when they are within an 
extent that they are not too large with respect to 
the size of the LED aggregate module, and that a 
disadvantage does not arise in greatly increasing in 

40 the amount of the translucent resin for lens board 
used. 

Further, in this embodiment, the engagement 
sections 21 are formed at least one location, pref- 
erably at two locations interposing each apex 22 of 

45 the lens board 20, per each side of the lens board 
20. When the length of the engagement sections 
. 21 is short, the engagement sections 21 may be 
formed more than three locations per each edge of 
the lens board 20. 

so Mode of the engagement sections 21 is not 
specially limited as possible as fixing the printed 
circuit board 1 and the lens board 20. But, the 
engagement section 21 is preferable to be a claw 
shaped engagement section 21 as is illustrated in 

55 the cross sectional view of Fig. 3. 

The method for forming the lens board 20 is 
not specially limited, but is preferable to employ 
insert molding which enables forming in one body 
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of the claw shaped engagement sections 21 with 
the lens board 20 easily. 

The lens board 20 is made of resin having high 
translucency. The resin is exemplified with epoxy 
resin, silicon resin, acrylate resin, polycarbonate 
and the like. 

A usually employed printed circuit board is 
employed as the printed circuit board 1. The print- 
ed circuit board 1 is exemplified with a metallic 
based printed circuit board which is made by paint- 
ing or adhered in film shape of insulation material 
such as epoxy resin, polyethylene, polyimide, poly- 
ester and the like on a surface of a matallic board 
such as alminium, copper, iron, stainless steel, 
nickel and the like. 

As to the arrangement above-mentioned, 
though the printed circuit board 1 on which the 
LED chips 2 are mounted is engaged by the en- 
gagement sections 21 formed in one body in the 
lens board 20 when the lens board 20 is formed, 
adhesive agent which is required in the conven- 
tional LED aggregate module is not needed at all. 
Also, disadvantage in containing bubbles in the 
adhesive agent layer when the printed circuit board 
1 and the lens board 20 are adhered to one an- 
other, and labor for assembling the printed circuit 
board 1 and the lens board 20 such as matching 
operation of optical axes of light emitting sections 
each section has the LED chip as a main portion 
and of the lens sections of the lens board 20 are 
eliminated. Consequently, the LED aggregate mod- 
ule is manufactured easily. Further, in this embodi- 
ment, though the engagement sections 21 are 
formed in one body in the edge portions excluding 
the comer portions of the lens board 20, shrinking 
forces in diagonal directions of the lens board 20 
after formation of the lens board 20 are dispersed 
and released. 

As a result, warp of the LED aggregate module 
caused by resin shrinking of the lens board 20 
immediately after forming is prevented from occur- 
ring, for example. 

Third Embodiment 

Figure 4 is a schematic perspective view of 
another embodiment of an LED aggregate module. 
In Fig. 4, the reference character M indicates an 
LED aggregate module which has an arrangement 
that a printed circuit board 1 on which LED chips 2 
are mounted is covered by a lens board 20 which 
is divided into multiple number of lens boards 20b, 
20c, 20d and 20e each having a small area. 

Figure 5 is a schematic bottom view of the 
LED aggregate module. In Fig. 5, a reference nu- 
meral 21a indicates engagement sections formed 
in one body in the lens board 20. The engagement 
sections 21a are formed in edge portions excluding 



corner portions 22 of the lens board 20, the corner 
portions 22 each corresponding to each apex of the 
printed circuit board 1 on which the LED chips 2 
are mounted. Also, the reference numeral 21b in- 
5 dicates engagement sections formed in one body 
in the lens board 20. The engagement sections 21b 
are formed in corner sections each locating in 
diagonal direction with respect to each corner sec- 
tion 22 of the lens board 20. Figure 6 is a partially 
70 enlarged vertical cross sectional view illustrating an 
engaged condition of a printed circuit board 1 at 
the engagement section 21a of the lens board 20. 
In Fig. 6, the printed circuit board 1 is engaged its 
outer side edge portions by the engagement see- 
rs tions 21a formed in one body in the lens board 20 
which covers the front face of the printed circuit 
board 1 on which the LED chips 2 are mounted. 

Further, Figure 7 is a partially enlarged vertical 
cross sectional view illustrating an engaged con- 

20 dition of the printed circuit board 1 at the engage- 
ment section 21b of the lens board 20. In Fig. 7, 
the engagement section 21b is formed by that the 
translucent resin for lens board passes through the 
through holes 11 so as to be filled in the rear face 

25 side of the printed circuit board 1, the through 
holes 11 penetrating the printed circuit board 1 in 
its thickness direction on which the LED chips 2 
are mounted. The engagement sections 21b en- 
gage the central portions of the printed circuit 

30 board 1. 

The LED aggregate module of this embodi- 
ment is manufactured by partitioning the printed 
circuit board 1 which is housed interior a cavity of 
a forming die into multiple numbered small por- 

35 tions, and by insert molding the lens board 20 in 
every partition independently. At the same time, 
the engagement sections 21a and 21b are formed 
in one body. 

The lens board 20 is formed in a condition that 

40 the partitioned portions have area of 200-3000 
mm 2 , respectively. Each partitioned portion prefer- 
ably has an area of 600-800 mm 2 . When the area 
of the partitioned portion exceeds 3000 mm 2 , the 
degree of resin shrinking becomes great in each of 

45 the partitioned portions so that influence to the 
printed circuit board becomes great, while the lens 
board 20 is more fractionated than the lens board 
20 needs so that its formation and fixation to the 
printed circuit board 1 become difficult when the 

50 area of the partitioned portion is lesser than 200 
mm 2 . 

The arrangement of the engagement section 
21a is the same as the engagement section 21 in 
the second embodiment. 
55 Mode of the engagement sections 21b is not 
specially limited as possible as fixing the printed 
circuit board 1 and the lens board 20. But, the 
engagement section 21b is preferable to be a rivet 
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shape which is formed by that the forming resin 
passes through the through holes 11 penetrating 
the printed circuit board 1 in the thickness direction 
so that the forming resin is filled in the rear face 
side of the printed circuit board, as is illustrated in 
the cross sectional view of Fig. 7. 

In this case, a shape of the through hole 1 1 is 
possible to be a circle shape, a square shape and 
the like. But, the shape of the through hole 11 is 
not limited to these shapes. 

Further, a size of the through hole 11 varies 
depending upon the size of the LED aggregate 
module. For example, the size of the through hole 
11 is preferable to be about 1-30 mm 2 in an usual 
case, when the LED aggregate module has a 
shape of parallelogram of 60 mm X 60 mm. In this 
case, when the size of the through hole 1 1 is lesser 
than 1 mm 2 , the printed circuit board 1 and the 
lens board 20 are not stably fixed to one another. 
While, when the size of the through hole 11 ex- 
ceeds 30 mm 2 , the force caused by resin shrinking 
is not dispersed so that warp is generated in the 
LED aggregate module M. Thereby, it is not prefer- 
able that the size of the through hole 11 is deter- 
mined to be outside the range of 1-30 mm 2 . 

Further, it is preferable that each engagement 
sections 21b is formed at a location apart by a 
distance of 0.5-1 0.mm, respectively, from two 
edges uniting the corner section which locates in 
diagonal direction from the comer section 22 of the 
lens board 20 which corner section 22 locates 
corresponding to each apex of the printed circuit 
board 1, because the lens board 20 is stably fixed 
to the printed circuit board 1. 

A number and locations of the engagement 
sections 21a and 21b are not limited to the loca- 
tions illustrated in Fig. 5. The number of the en- 
gagement sections 21a and 21b is sufficiently to be 
two points, and the locations of the engagement 
sections 21a and 21b are sufficiently to have at 
least a distance to some degree therebetween. 

As to the arrangement above-mentioned, 
though multiple number of lens board 20 are 
formed each having the small area for covering the 
printed circuit board on which the LED chips 2 are 
mounted, and the printed circuit board 1 on which 
the LED chips 2 are mounted is engaged and held 
by the engagement sections 21a and 21b, the 
engagement section 21a being formed in one body 
in each edge portion excluding the corner section 
22 of the lens board 20 corresponding to the apex 
of the printed circuit board 1, and the engagement 
section 21b being formed in the corner section 
locating in diagonal direction with respect to the 
corner section 22, the resin shrinking of the lens 
board 20 partially occurs as that an internal stress 
is decreased. Though the internal stress is de- 
creased, as is described in the foregoing, warp of 



the LED aggregate module is greatly suppressed. 

As is described in detail in the foregoing, as to 
the LED aggregate module according to this em- 
bodiment, though the printed circuit board 1 on 
5 which the LED chips 2 are mounted is engaged by 
the engagement sections 21a and 21b formed in 
one body in the lens board 20 when the lens board 
20 is formed, adhesive agent which is required in 
the conventional LED aggregate module is not 
10 needed at all. Also, disadvantage in containing bub- 
bles in the adhesive agent layer when the printed 
circuit board 1 and the lens board 20 are adhered 
to one another, and labor for assembling the print- 
ed circuit board 1 and the lens board 20 such as 
is matching operation of optical axes of light emitting 
sections each section has the LED chip as a main 
portion and of the lens sections of the lens board 
20 are eliminated. 

Further, though the engagement section 21a is 
20 formed in the edge portion excluding the corner 
sections of the lens board 20, shrinking forces in 
diagonal directions of the lens board 20 after for- 
mation of the lens board 20 are released. And 
though the lens board is divided into plurai number 
25 of lens boards 20 each having a small area, and 
the lens boards 20 are formed on the printed circuit 
board 1, the resin shrinking of the lens board 20 is 
partially generated so that the internal stress de- 
creases. As a result, warp of the LED aggregate 
30 module is suppressed. 

Therefore, by employing this embodiment, the 
LED aggregate module is obtained which is easy in 
fixation of the printed circuit board 1 and the lens 
board 20, and has small warp of the printed circuit 
35 board 1 caused by the resin shrinking of the lens 
board 20, and has high reliability. Especially, fixing 
ability of the printed circuit board 1 and the lens 
board 20 is satisfactory when the LED aggregate 
module is large in size. 

40 

Fourth Embodiment 

Figures 8(A) to 8(C) are vertical cross sectional 
views of another embodiment of a method for man- 

45 ufacturing the LED aggregate module. As is illus- 
trated in Fig. 8(A), LED chips 2 and electronic parts 
3 such as resistor and the like mounted and fixed 
in one body by soldering and the like on a printed 
circuit board 1 on which printed circuit having a 

so predetermined pattern is formed. The printed cir- 
cuit board 1 is, for example, a printed circuit board 
performing high radiating performance which is ob- 
tained by forming an insulation layer on a surface 
of an alminium board and the like, then the prited 

55 circuit is formed on a surface of the insulation 
layer. In this case, mounting condition of the elec- 
tronic parts 3 is determined so that central axis of 
the electronic parts 3 as many as possible is 
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orthogonal to a flowing direction of translucent syn- 
thetic resin for forming a lens board 20 which is 
described later. 

In this condition, a protection layer 3a is 
formed with a synthetic resin having a higher melt- 
ing temperature than that of the translucent syn- 
thetic resin so as to cover edge portions of each 
electronic parts 3 in the flowing direction of the 
translucent synthetic resin, as is illustrated in Fig. 
8(B). Thereafter, the lens board 20 is formed in one 
body with the printed circuit board 1 by insert 
molding the lens board 20, on which printed circuit 
board 1 the LED chips 2 and the electronic parts 3 
are mounted, as is illustrated in Fig. 8(C). 

Further in this case, the employed electronic 
parts 3 is preferable to be an electronic parts 
having a column-like outer shape, but elecrtonic 
parts having a rectangular cross sectional shape 
and electronic parts having an arbitrary shape may 
be employed. 

Therefore, containing of bubbles is reduced to 
almost zero when the lens board 20 is formed in 
one body with the printed circuit board 1 in com- 
parison to the case that adhesive agent is used to 
fix the lens board to the printed circuit board. Also, 
necessity is reduced to zero for special matching 
operation of the optical axes of light emitting sec- 
tions each section has the LED chip as a main 
portion and of the lens sections of the lens board 
20. 

Further, the shape of the protection layer 3a is 
preferably determined to be a shape, as is illus- 
trated in Fig. 9 for example, which shape has a 
smooth surface shape for acting resistance against 
the flow of the synthetic resin for inset molding 
(refer to an arrow in Fig, 9) as little as possible. 
The protection layer 3a may be formed so as to 
cover the whole extent of the electronic parts 3. 

As to the method for manufacturing an LED 
aggregate module above-mentioned, when not only 
the LED chips 2 but also the electronic parts 3 are 
mounted on the printed circuit board 1 , each of the 
protection layers 3a is formed on each electronic 
parts 3, and then the printed circuit board 1 is set 
in a molding die for insert molding the lens board 
20, a cross sectional area for flowing the synthetic 
resin for insert molding is great thereby a pressure 
caused by the flowing of the synthetic resin does 
not increase so much, because the LED chips 2 
are mounted at locations each of which is covered 
by each lens section of the lens board 20. There- 
fore, a disadvantage scarcely arise in that the LED 
chips 2 are breaked following the injection of the 
synthetic resin for insert molding. On the other 
hand, the electronic parts 3 are mounted on the 
printed circuit board 1 at locations not for influenc- 
ing to the optical characteristics of the LED chips 2 
and the lens sections, that is at locations each of 



which is not covered by each lens section, thereby 
a cross sectional area for flowing the synthetic 
resin for insert molding is extremely small. There- 
fore, a pressure caused by the flowing of the 

5 synthetic resin remarkably increases. But, a dis- 
advantage is prevented from occurring that the 
pressure is concentrated a part of the electronic 
parts 3, because the protection layer 3a is formed 
at the edge portions of the electronic parts 3 in the 

70 flowing direction of the synthetic resin. Conse- 
quently, a disadvantage is prevented from occur- 
ring that the electronic parts 3 are breaked, in spite 
of the pressure being remarkably great caused by 
the flowing of the synthetic resin. Thereby, yield of 

is the LED aggregate module is greatly improved. 

Specific Example 

Resistors 3 as the electronic parts are pre- 

20 viously soldered at four locations to the printed 
circuit board 1 having a rhomboid shape, and 6 X 6 
number of LED chips 2 are previously mounted in 
matrix pattern on the printed circuit board 1. And, 
the printed circuit board 1 on which the LED chips 

25 2 and the resistors 3 are mounted is inserted and 
positioned in a gap between an upper die 4b and a 
lower die 4a, as is illustrated in Fig. 10. The lower 
die 4a supports the printed circuit board 1, the 
upper die 4b has cavities 4c at locations each 

30 corresponding to each LED chip 2, the cavity 4c 
has a shape matching to the shape of lens section 
which is to be formed, and the lower die 4a and the 
upper die 4b are disposed in opposing condition. 
Then, polycarbonate is injected with a predeter- 

35 mined resin pressure and flowing velocity from a 
resin injection opening of an insert molding die 4 
comprising the upper die 4b and the lower die 4a. 
Thereafter, an LED aggregate module is obtained 
by solidifies the polycarbonate. 

40 In this case, column-shaped resistors are em- 
ployed as the resistors 3, and percent defective is 
measured in a case that the protection layers 3a 
are formed, and in a case that no protection layers 
are formed. In the former case, percent breakage 

45 of the resistor 3 and of the soldered section are 
both 0%, while in the latter case, percent breakage 
of the resistor 3 and of the soldered section are 
0% and 33%, respectively. When rectangular resis- 
tors are employed as the resistors 3, and percent 

50 defective is measured in a case that the protection 
layers 3a are formed, and in a case that no protec- 
tion layers are formed. In the former case, percent 
breakage of the resistor 3 and of the soldered 
section are 16% and 0%, respectively, while in the 

55 latter case, percent breakage of the resistor 3 and 
of the soldered section are 33% and 25%, respec- 
tively. Further, the measurement of percent break- 
age is carried out by manufacturing 10 number of 
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LED aggregate modules by the method for manu- 
facturing above-mentioned, and by detecting break- 
age of the 10 number of LED aggregate modules. 

Fifth Embodiment 

Figure 11 is a vertical cross sectional view 
illustrating a further embodiment of an LED ag- 
gregate module, while Figure 12 is a perspective 
view schematically illustrating mounted condition of 
an electronic parts. 

LED chips 2 and electronic parts 3 such as 
resistor are mounted at predetermined locations on 
a printed circuit board 1 on which a predetermined 
printed pattern is formed, and are fixed in one 
body to the printed circuit board 1 by soldering 
them to land sections on the printed circuit board 
1. And, a relative location of the printed circuit 5a 
with respect to the land section 5 is determined so 
that the printed circuit 5a extends from the land 
section 5 in a downstream side in a flowing direc- 
tion of synthetic resin for a lens board 20. 

In this condition, the lens board 20 is formed in 
one body to the printed circuit board 1 on which 
the LED chips 2 and the electronic parts 3 are 
mounted, by insert molding the lens board 20. 

In this case, the electronic parts 3 is preferable 
to have a column-like outer shape, but the elec- 
tronic parts 3 may have a rectangular cross sec- 
tional shape, or an arbitrary shape. Also, it is pref- 
erable that synthetic resin injection openings are 
formed at every predetermined distance corre- 
sponding to one edge of the printed circuit board 1 
for the purpose of seizing the flowing direction of 
the synthetic resin, so that the flowing direction of 
the synthetic resin is almost constant to its entirety, 
ft is possible that a number of synthetic resin 
injection openings is determined to be one, in this 
case, it is sufficient that the flowing direction of the 
synthetic resin with respect to each electronic parts 
is previously obtained by fluid analysis and the like, 
for example. 

As to the LED aggregate module having the 
arrangement above-mentioned, a force caused by 
the flowing of the synthetic resin acts on the elec- 
tronic parts 3 when the synthetic resin for insert 
molding is injected in a die, thereby there is pos- 
sibility that the land sections 5 are peeled from the 
printed circuit board 1 to some degree. But, the 
peeling of the land sections 5 is scarcely occurred 
in connection to the printed circuit 5a, therefore 
cutting of the printed circuit 5a is securely pre- 
vented even when the peeling of the land sections 
5 has occurred. Of course, though the lens board 
20 finally covers the printed circuit board 1 in its 
entirety, small peeling of the land sections 5 never 
badly influence the characteristics of the LED ag- 
gregate module. 



Further in this case, cutting of the printed cir- 
cuit 5a is more securely prevented by determining 
a proportion of the width of the printed circuit 5a 
with respect to that of the land section 5 to gradu- 
5 ally decrease following aparting from the land sec- 
tion 5, as is illustrated in Fig. 13. 

Furthermore, the printed circuit 5a may be 
determined to extend in the upstream side in the 
flowing direction of the synthetic resin with respect 
io to the land section 5, cutting of the printed circuit 
5a is almost securely prevented. 

Specific Example 

is Resistors 3 as the electronic parts are pre- 
viously soldered at four locations to the printed 
circuit board 1 having rhomboid shape, and 6 X 6 
number of LED chips 2 are previously mounted in 
matrix pattern on the printed circuit board 1. And, 

20 the printed circuit board 1 on which the LED chips 
2 and the resistors 3 are mounted is inserted and 
positioned in a gap between an upper die 4b and a 
lower die 4a, as is illustrated in Fig. 10. The lower 
die 4a supports the printed circuit board 1, the 

25 upper die 4b has cavities 4c at locations each 
corresponding to LED chip 2, the cavity 4c has a 
shape matching to the shape of lens section which 
is to be formed, and the lower die 4a and the 
upper die 4b are disposed in opposing condition. 

30 Then, polycarbonate is injected with a predeter- 
mined resin pressure and flowing velocity from a 
resin injection opening of an insert molding die 4 
comprising the upper die 4b and the lower die 4a. 
Thereafter, an LED aggregate module is obtained 

35 by solidifies the polycarbonate. 

In the LED aggregate module obtained by such 
manufacturing method, there are scarce cutting of 
the printed circuit. 

40 Sixth Embodiment 

Figure 14 is a plan view illustrating a still 
further embodiment of an LED aggregate module, 
while Figure 15 is a cross sectional view taken 

45 along the XV-XV line in Fig. 14. 

2 X 24 number of LED chips 2 are mounted in 
matrix pattern on a printed circuit board 1 having a 
rectangular shape and on which printed circuit is 
formed. And, the LED chips 2 are vertually par- 

50 titioned in blocks of 1 X 24 number of LED chips 2 
(refer to a dot-and-chain line in Fig. 14). With 
respect to the LED chips 2 belonging to one parti- 
tion 3a (refer to upper half in Fig. 14), land sections 
5 are disposed in the upper side in Fig. 1 4 each of 

55 which is connected to corresponding LED chip 2 
with a bonding wire 5b. On the contrary, with 
respect to the LED chips 2 belonging to the other 
partition 3b (refer to lower half in Fig. 14), land 
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sections 5 are disposed in the lower side in Fig. 14 
each of which is connected to corresponding LED 
chip 2 with a bonding wire 5b. Further, each sec- 
tion indicated with a circle surrounding each LED 
chip 2 in Fig. 14 is a hollow section 23 for mount- 5 
ing the LED chip 2. The hollow section 23 is a 
hollow 23 having a reverse truncated cone shape. 
The hollow 23 enables the LED chip 2 being moun- 
ted not to project upward from a furface of non- 
hollow portion of the printed circuit board 1, and 10 
efficiently guide light outgone from the LED chip 2 
to a lens section which is described later. Thereby, 
the inner entire face of the hollow section 23 is like 
a mirror. 

Further, a lens board 20 is formed by insert 75 
molding so as to cover the upper face of the 
printed circuit board 1, and an optical axis of each 
of lens sections 20a of the lens board 20 is 
matched with an optical axis of corresponding LED 
chip 2 so that both optical axes are coincident to 20 
one another. Furthermore, synthetic resin for insert 
molding is exemplified with thermoplastic resin 
such as polycarbonate, polymethylmethacrylate 
(PMMA), polypropylene, 4-methylpentene-1 poly- 
mer and the like. 25 

As to the LED aggregate module having the 
arrangement above-mentioned, light outgone from 
the LED chips 2 belonging to the one partition 3a is 
screened by bonding wires 5b in the upper side in 
Fig. 14, so that quantity of outgone, light in this 30 
portion becomes smaller than that of the other 
portion. On the contrary, light outgone from the 
LED chips 2 belonging to the other partition 3b is 
screened by bonding wires 5b in the lower side in 
Fig. 14, so that quantity of outgone light in this 35 
portion becomes smaller than that of the other 
portion. That is, in each partition, when it is ob- 
served partially, the light outgone from the LED 
chip 2 is partially screened by the bonding wire 5b, 
so that dispersion is occurred to some degree in ao 
light distribution characteristics. But, the LED ag- 
gregate module functions in its entirety as a plane 
illuminant. On an illuminated face which receives 
influence of the both partitions nearly uniformly, the 
light distribution characteristics different from one 45 
another are overlapped to one another, so that 
dispersion in light distribution characteristics is 
greatly decreased. 

Specifically, when the light distribution char- 
acteristics are measured using the LED aggregate 50 
modules having the arrangement illustrated in Fig. 
14 and Fig. 15, measurement result illustrated in 
Fig. 16 is obtained. In this measurement, an LED 
chip made of GaAIAs, having a length, width and 
height of 300 urn, 300 urn and 180 urn, respec- 55 
tively, and having output of 30 milli-candela (mcd) 
is employed as the LED chip 2, a bonding wire 
having a diameter of 30 urn is employed as the 



bonding wire 5b. Also, a diameter of an opening 
section of the hollow section 23 is determined to 
be 1.4 mm, a diameter of a botton section of the 
hollow section 23 is determined to be 0.6 mm, a 
depth of the hollow section 23 is determined to be 
0.4 mm, and an inclination angle of a side face of 
the hollow section 23 is determined to be 45 v 
Further, a lens board made of polycarbonate and 
has aspherical lenses of 06mm is employed as the 
lens board 7. And, luminosity at plural points on a 
measurement plane is measured in a condition that 
a center of the LED aggregate module having the 
arrangement illustrated in Figs. 14 and 15 is co- 
incident to a location which is apart from a cross 
point of a horizontal axis H and a vertical axis V of 
the measurement plane by 3 m in a direction 
vertical to the measurement plane, and that the 
LED aggregate module is kept vertically. Further, in 
Fig. 16, 10' U indicates a location on the measure- 
ment plane which is upward by 10 • from the 
center of the LED aggregate module with respect 
to the horizontal direction. 5 • U indicates a location 
on the measurement plane which is upward by 5 • , 
similarly. Further, characters "D", "FT, and "L" 
added after a value indicating an angle indicate 
downward, rightward, and leftward, respectively. 

As a comparison example, as is illustrated in 
Fig. 17, an LED aggregate module is used for light 
distribution chatacteristics measurement in which 
land sections are formed in a lower side in Fig. 17 
with respect to all 2 X 24 number of LED chips in 
matrix pattern disposition, and all bonding wires 
extend to downward in Fig. 17. Then, measurement 
result illustrated in Fig. 18 is obtained. 

When the both light distribution characteristics 
measurement results are compared to one another, 
in the light distribution chracteristics in Fig. 18, the 
quantity of light in a region of 5*D is lower to 
some degree in comparison with the quantity of 
light in a region of 5 # U, and the quantity of light in 
a region of 10 *D is remarkably lower in compari- 
son with the quantity of light in a region of 10 *U. 
Over against this, in the light distribution chrac- 
teristics in Fig. 16, the quantity of light in a region 
of 5 • D is nearly equal to the quantity of light in a 
region of 5 " U, and the quantity of light in a region 
of 10* D is nearly equaJ to the quantity of light in a 
region of 10'U. 

Therefore, by partitioning the LED chips into 
two partitions, and by determining the relative posi- 
tioning of the land sections with respect to cor- 
responding LED chip in each partition in reverse 
positioning to one another, dispersion in light dis- 
tribution characteristics is greatly decreased so that 
the LED aggregate module functions as sufficiently 
homogenious plane illuminant. 

Further, this invention is not limited to the 
above-mentioned embodiment. For example, as is 
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illustrated in Fig. 19, it is possible that a partitioning 
unit of a line type LED aggregate module is deter- 
mined to be one LED chip, and that the land 
sections 5 are alternately provided in upper side 
and lower side with respect to corresponding LED 
chips 2. As is illustrated in Fig. 20, it is possible 
that the land sections 5 are sequentially provided in 
lower side, right side, upper side, and left side. 
Further as is illustrated in Fig. 21 , it is possible that 
a partitioning unit of a matrix type LED aggregate 
module is determined to be one LED chip, and that 
the land sections 5 are suitably provided in dif- 
ferent direction with respect to corresponding LED 
chip 2. It is possible that a non-metallic printed 
circuit board is employed, and that a printed circuit 
board having no hollow sections is employed. Var- 
ious modifications are applicable within an extent 
not varying the scope of this invention. 

Seventh Embodiment 

Figure 22 is a plan view illustrating a main 
portion of yet another embodiment of an LED ag- 
gregate module, while Figure 23 is a vertical sec- 
tional view of the LED aggregate module in Fig. 22. 

In an LED aggregate module illustrated in Fig. 
22, hollow sections 23 are formed at every pre- 
determined distance on a surface of a printed cir- 
cuit board 1 on which a printed circuit if formed, 
and an LED chip 2 is mounted on a bottom face of 
each hollow section 23 interposing a land section 
which is not illustrated. And, the hollow section 23 
is formed to be a shape of reverse truncated cone 
having a step section. The step section 23a is 
determined to be a plane in parallel to a printed 
circuit formed face of the printed circuit board 1. A 
land section 5 connected to the LED chip 2 with a 
bonding wire 5b is formed on a predetermined 
location of the step section 23a. And, the bonding 
wire 5b bonded to the LED chip 2 and the land 
section 5 in a condition that the bonding wire 5b to 
its entirety is positioned lower than the printed 
circuit formed face of the printed circuit board 1. 
Bonding the bonding wire 5b in such manner is 
performed easily by taking a condition into consid- 
eration that the upper face of the LED chip 2 and 
the land section 5 both are positioned lower than 
the printed circuit formed face of the printed circuit 
board 1. Further, silicon resin 6 for protecting the 
bonding wire 5b is housed in the hollow section 23 
so as to make the upper face of the silicon resin 
flat and coincident with the prited circuit formed 
face of the printed circuit board 1. Furthermore, a 
lens board 20 if formed in one body by insert 
molding on the printed circuit board 1. 

As to the LED aggregate module having the 
arrangement above-mentioned, though the upper 
face of the silicon resin 6 is flat and coincident with 



the printed circuit formed face of the printed circuit 
board 1, the silicon resin 6 has no lens characteris- 
tics. Thereby, only lens sections 20a of the lens 
board 20 have the lens characteristics. Though the 

5 lens chatacteristics of the lens section 20a is deter- 
mined based upon the species of synthetic resin 
for insert molding, and a shape of the lens section 
20a, an LED aggregate module having the optical 
characteristics according to a design is easily ob- 

70 tained. Further, influence of depression of the syn- 
thetic resin for insert molding never concentrate 
locally, therefore influence of inner reflection of 
outgone light from the LED chip caused by the 
depression is greatly decreased so that lowering of 

rs outgone light intensity is greatly suppressed. Of 
course, interconnection of the LED chip 2 and the 
land section 5 with the bonding wire 5b is not 
damaged at all. 

20 Eighth Embodiment 

Rgures 24(A)-(E) are vertical sectional views 
explaining a further embodiment of a method for 
manufacturing an LED aggregate module. 
25 Hollow sections 23 having a shape of a reverse 
truncated cone having a step section are formed in 
predetermined locations of a printed circuit board 1 
by applying drawing and the like to the printed 
circuit board 1 {refer to Fig. 24(A)}. 

30 Then, a printed circuit which is not illustrated is 
formed on a surface of the printed circuit board 1, 
and simultaneously, land sections 5 are formed on 
a bottom face and the step section 23a of each 
hollow section 23, then an LED chip 2 is mounted 

35 on the land section formed on the bottom face of 
each hollow section 23 {refer to Fig. 24(B)}. 

Thereafter, the LED chip 2 and the land section 
5 formed on the step section 23a are intercon- 
nected with a bonding wire 5b {refer to Fig. 24(C)}. 

40 In this condition, length and degree of curvature of 
the bonding wire 5b is determined so that the 
uppermost portion of the bonding wire 5b is posi- 
tioned lower than the printed circuit formed face of 
the printed circuit board 1. Though, the step sec- 

45 tion 23a has a face which is parallel to the surface 
(printed circuit formed face) of the printed circuit 
board 1 and the land section 5 is formed on the 
face, bonding of the bonding wire 5b to the land 
section 5 is easily and securely performed. 

so After the interconnection with the bonding wire 
5b is performed, a silicon resin 6 for protecting the 
bonding wire is housed in the hollow section 23 so 
that the upper face of the silicon resin is made flat 
and coincident with the printed circuit formed face 

55 of the printed circuit board 1 {refer to Fig. 24(D)}. 

Finally, a lens board 20 is formed in one body 
on the printed circuit board 1 by insert molding so 
that an LED aggregate module is obtained {refer to 
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Fig. 24(E)}. 

Therefore, by executing the method for manu- 
facturing an LED aggregate module, an LED ag- 
gregate module is easily obtained which has the 
optical characteristics according to a design and 5 
greatly suppresses lowering of outgone light inten- 
sity. 

Further, this invention is not limited to the 
above-mentioned embodiment It is possible that a 
reverse truncated elliptical cone shape and the like to 
is employed as a shape of the hollow section 23 
instead of the reverse truncated cone shape. It is 
possible that the step section 23a is formed in only 
a local portion. Various modifications are applicable 
within the extent without varying the scope of this 15 
invention. 

Claims 

1- A light emitting diode aggregate module in 20 
which lenses (20a) formed with translucent res- 
in are disposed on a surface of a printed 
circuit board (1) on which plural light emitting 
diode chips (2) are mounted, each of the len- 
ses (20a) corresponding to each light emitting 25 
diode chip (2), the light emitting diode ag- 
gregate module being characterized in com- 
prising; 

a metallic base printed circuit board (1) 
having plural hollows (23) thereon, a predeter- 30 
mined printed pattern, light emitting diode 
chips (2) each mounted in a bottom portion of 
each hollow (23), and electronic parts (3) each 
mounted at a location which is different from a 
mounted location of the light emitting diode 35 
chip (2), 

a soft resin layer (6) for surrounding pe- 
ripheral portion of the light emitting diode chip 
(2). 

a protection layer (3a) made of resin for to 
covering a part or entirety of the electronic 
parts (3), and 

a lens board (20) which is formed by injec- 
tion of translucent resin into a die and is dis- 
posed in contact on a surface of the printed 45 
circuit board (1), the lens board (20) covering 
the plural light emitting diode chips (2) and the 
electronic parts (3), and having lens sections 
(20a) projecting forward at a location corre- 
sponding to each light emitting diode chip (2). 50 

2. A light emitting diode aggregate module as set 
forth in claim 1, wherein the printed circuit 
board (1) has a rectangular shape, and further 
comprises claw sections (21)(21a) which are 55 
formed in one body at edge sections excluding 
corner sections (22) of the lens board (20) so 
that fixation of the printed circuit board (1) and 



the lens board (20) is performed by the claw 
sections (21)(21a). 

3. A light emitting diode aggregate module as set 
forth in claim 1 or 2, further comprising 
through holes (11) in the printed circuit board 
(1) so that fixation of the printed circuit board 
(1) and the lens board (20) is performed by 
going round the resin for lens board to an 
opposite face side of the printed circuit board 
(1) through the through holes (11). 

4. A light emitting diode aggregate module as set 
forth in claim 3, wherein the through holes (11) 
are provided in vicinity of the light emitting 
diode mounting portion, and the light emitting 
diode (2) is substantially surrounded with the 
resin for the lens board (20). 

5. A light emitting diode aggregate module as set 
forth in one of claims 1 to 4, wherein the 
protection layer (3a) for the electronic parts (3) 
is formed in a shape which reduces resistance 
against the flowing of the translucent resin for 
lens board (20) when the translucent resin is 
injected in a molding die (4). 

6. A light emitting diode aggregate module as set 
forth in one of claims 1 to 5, further comprising 
a printed circuit (5a) and land sections (5) 
formed on the printed circuit board (1), and 
wherein the printed circuit (5a) extending from 
the land section (5) among the printed circuit 
on the printed circuit board (1), is provided in a 
direction of flowing of the translucent resin 
when the translucent resin is injected in a 
molding die (4), the land section (5) being 
electrically connected the electronic parts (3) 
at least. 

7. A light emitting diode aggregate module as set 
forth in one of claims 1 to 6, further comprising 
a soft resin layer (6) for covering peripheral 
portion of the light emitting diode chip (2), the 
soft resin layer (6) being housed in the hollow 
(23) so as to make a surface of the soft resin 
layer (6) flat and coincident with the surface of 
the printed circuit board (1). 

8. A light emitting diode aggregate module as set 
forth in one of claims 1 to 7, further comprising 
a step section (23a) which is provided in a 
predetermined location of each hollow (23). 

9. A light emitting diode aggregate module as set 
forth in one of claims 1 to 8, wherein the land 
section (5). on the printed circuit board (1) is 
connected to an upper electrode of the light 
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emitting diode chip (2) by a bonding wire (5b), 
extending directions of the bonding wire (5b) 
with respect to the light emitting diode chip (2) 
are determined at least two directions, a num- 
ber of the bonding wires (5b) extending in 5 
each direction is determined nearly equal to 
one another, for preventing the light emitting 
diode aggregate module from not obtaining 
sufficient plane luminance characteristics caus- 
ed by screening of light radiated from the light 10 
emitting diode chips (2) by the bonding wires 
(5b). 

10. A method for manufacturing a light emitting 

diode aggregate module in which lenses (20a) 75 
formed with translucent resin are disposed on 
a surface of a printed circuit board (1) on 
which plural light emitting diode chips (2) are 
mounted, each of the lenses (20a) correspond- 
ing to each light emitting diode chip (2), the 20 
method being characterized in comprising the 
steps of; 

a step for housing a printed circuit board 

(I) on which light emitting diode chips (2) are 
mounted in a molding die (4) which has plural 25 
cavities (4c) for lens corresponding to a front 
face side of the printed circuit board (1), and 

a step for injecting translucent resin for 
lens board in the molding die (4) through one 
or more injection gates (17) and runners (17b) 30 
which are provided in the molding die (4) so 
that the translucent resin once collides against 
the front face of the printed circuit board (1), 
then the translucent resin flows into the cav- 
ities (4c) along the front face of the printed 35 
circuit board (1). 

11- A method as set forth in claim 10, further 
comprising a step for forming through holes 

(II) in the printed circuit board (1) at locations 40 
each of which is near the mounted section of 
each light emitting diode chip (2), and is op- 
posite to each cavity (4c) for lens, and 

wherein the step for housing the printed 
circuit board (1) in the molding die (4) is a step 45 
for housing the printed circuit board (1) on 
which the light emitting diode chips (2) are 
mounted in the molding die (4) which has the 
plural cavities (4c) for lens corresponding to 
the front face side of the printed circuit board so 
(1) and plural cavities (4d) for fixing lens cor- 
responding to rear face side of the printed 
circuit board (1), each of the cavities (4d) fac- 
ing to corresponding cavity (4c) for lens, and 

the step for injecting the translucent resin 55 
for lens board is a step for injecting the trans- 
lucent resin for lens board to flow into the 
cavities (4c) for lens and for injecting the trans- 



lucent resin for lens board to flow into the 
cavities (4d) for fixing lens through the cavities 
(4c) for lens and the through holes(1 1). 

12. A method as set forth in claim 10 or 11, further 
comprising a step for forming protection layers 
(6) made of soft resin on the surface of light 
emitting diode chips (2) mounted on the print- 
ed circuit board (1) prior to housing the printed 
circuit board (1) in the molding die (4). 

13. A method as set forth in one of claims 10 to 

12, further comprising a step for forming plural 
hollow sections (23) on the printed circuit 
board (1), and a step for mounting each of the 
light emitting diode chips (2) on a bottom 
portion of each hollow section (23). 

14. A method as set forth in one of claims 10 to 

13, further comprising a step for forming step 
sections (23a), each of which being in a pre- 
determined location of each hollow section 
(23). 

15. A method as set forth in one of claims 10 to 

14, further comprising a step for mounting 
electronic parts (3) on the printed circuit board 
(1), and 

a step for covering a part or entirety of 
each mounted electronic parts (3) with a pro- 
tection layer 

16. A method as set forth in one of claims 10 to 

15, further comprising a step for mounting light 
emitting diode chips (2) on the printed circuit 
board (1) in an arranged in matrix pattern con- 
dition, and 

wherein plural injection gates (17) are 
formed in the molding die (4), a number of 
injection gates (17) corresponding to a moun- 
ted number of the light emitting diode chips (2) 
and each injection gate (17) being located at 
nearly central position of more than two moun- 
ted light emitting diode chips (2) on the front 
face of the printed circuit board (1), and the 
translucent resin for lens is injected from each 
injection gate (17), respectively. 

17. A method as set forth in one of claims 10 to 

16, further comprising a step for forming a soft 
resin layer (6) which covers all surface of each 
light emitting diode chip (2), and surface of 
which is determined to be flat and coincident 
with the surface of the printed circuit board (1). 
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